In this letter the explicit form of evolution operator for the four atoms TavisCummings model is given.
where ω is the frequency of radiation field, ∆ the energy difference of two level atoms, a and a † are annihilation and creation operators of the field, and g a coupling constant, and L = 2 n . Here σ 
Here let us rewrite the hamiltonian (1). If we set
then (1) can be written as
which is very clear. We note that {S + , S − , S 3 } satisfy the su(2)-relation
However, the representation ρ defined by ρ(
We would like to solve the Schrödinger equation
where U is a unitary operator (called the evolution operator). We can solve this equation by using the method of constant variation. The result is well-known to be
under the resonance condition ∆ = ω, where we have dropped the constant unitary operator for simplicity. Therefore we have only to calculate the term (8) explicitly, which is however a very hard task 1 . In the following we set
for simplicity. We can determine e −itgAn for n = 4 (four atoms case) completely. As to the cases of n = 1 ∼ 3 see [1] .
Four Atoms Case In this case A 4 in (9) is written as
If we set T as 
then it is not difficult to see
This means a well-known decomposition of spin
Since we have calculated e −itgB 1 in [1] we have only to do e −itgB 2 , which is however very hard. The result is
where
and This form is very complicated. We note that in the process of calculation we used Mathematica to the fullest.
A comment is in order. We would like to generalize the results in this paper and [1] to the cases of more than four atoms. However, it is not easy to perform it due to some technical reasons. There is a (big ?) gap between the four atoms and the five ones.
